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Thermochemistry of solid-liquid phase transitions plays an important role in solidiﬁcation studies of polymers,
metals, inorganic salts, and low-molecular organic compounds. Enthalpy of fusion is a source of information
about intermolecular interactions in materials, crystallinity, mixtures phase diagrams shape, heat transfer in
the solidiﬁcation interval.
The present paper is devoted to relationship between the fusion enthalpies of aromatic compounds at the melt-
ing temperature and the solution enthalpies in benzene at 298.15 K. Sublimation and vaporization thermochem-
istry are used as an additional source of information about the latter relationship. Depending on themagnitude of
deviation between the solution enthalpies in benzene at 298.15 K and fusion enthalpies at the melting temper-
ature, aromatic compounds are conventionally divided into three groups. For a large number of aromatic com-
pounds not capable of self-association the equality between the fusion enthalpies at the melting temperature
and the solution enthalpies in benzene at 298.15 K is established. For self-associated aromatic compounds the so-
lution enthalpy in benzene at 298.15 K exceeds the fusion enthalpy at themelting temperature, and insertion of a
substituent not forming inter- and intramolecular hydrogen bonds does not affect the difference between the so-
lution and fusion enthalpies. The enthalpies of solution in benzene at 298.15 K of several aromatic compounds
not capable of self-association appear to be visibly less than the fusion enthalpies at the melting temperature.
The reasons of different relationships between the fusion and solution enthalpies are analyzed using Kirchhoff's
law for the fusion enthalpy.
© 2018 Elsevier B.V. All rights reserved.
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1. Introduction
Calorimetry has been used extensively inmaterials science since the
19th century. Nowadays it is necessary in both fundamental and applied
investigations of metals and alloys, polymers, composites, inorganic
salts, ceramics and glasses, organic low-molecular compounds.
One of the key quantities obtained using calorimetry is the enthalpy
of fusion. The fusion enthalpies of pure compounds are commonly used
for prediction and analysis of solid-liquid equilibrium phase diagrams
shapes, including studies of mixtures of metals [1], inorganic salts [2],
organic compounds [3,4]. In the case of low-molecular organic com-
pounds, especially biologically active substances, the solubilities in
water, common organic solvents, andmixtures are frequently predicted
with the use of the fusion enthalpies [5–11]. Calorimetric methods in-
volving latent heat of fusionmeasurement ﬁnd application in investiga-
tion on polymorphic modiﬁcations [12–14]. The fusion enthalpy value
is important for the modeling of heat transfer during solidiﬁcation
process inmetals [15–19] and polymers [20]. One of thewidest applica-
tions of fusion enthalpymeasurements is a determination of a degree of
crystallinity in semi-crystalline polymers [21–29] and blends, e. g. poly
(3-hydroxybutyrate) – poly(ethylene glycol) [30], hydroxypropyl cellu-
lose – polyvinyl alcohol [27], hydroxypropyl lignin – polyvinyl alcohol
[31].
Many techniques exist which allow determining fusion enthalpy at
the melting temperature (Δcrl HAi(Tm)) with varying accuracy: dynamic
methods, such as differential scanning calorimetry [32] and its modiﬁ-
cations (temperature modulated differential scanning calorimetry
[33], fast scanning calorimetry [29], etc. [34]); adiabatic calorimetry
[34–37]; mixtures phase-change calorimetry (e.g. ice calorimeter
[38]); drop calorimetry [39,40]; levitation techniques [41]; freezing
point method [42]; derivation from sublimation and vaporization en-
thalpies [43]. Several reviews are available on calorimetric methods of
measurement of solid-liquid phase change enthalpies [34,44–46].
Apart from correct device handling during an experiment, measure-
ment accuracy strongly depends on the quality of specimen preparation
and its thermal stability. Presence of impurities, high-temperature
chemical processes in the sample can drastically affect fusion enthalpy
magnitude.
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